This paper proposes a method of controlling the tracking errors attributable to current based on a Heading Control System (HCS) which focuses on the aspects controlled by the heading of a Track Control System (TCS) and the aspects comprised in the straight and circular-leg segments of the planned route. The HCS is comprised of a reference heading and a 2-degree-of-freedom control (2DOFC) system to provide course keeping and course changing functions. The proposed method pertains to a tracking control loop for both the straight-leg and circular-leg segments of the route and involves separating the TCS into the HCS control loop and the tracking control loop and adopting a reference route derived from the reference heading and ship speed. In the straight-leg segments of the route, constant current components are estimated based on the tracking errors from the reference route and these current component estimates are used to correct side slip angle through feed back control. In the circular-leg segments of the route, the current component estimates are used to correct side slip angle and the turn rate through the reference heading and 2DOFC. As the ship's heading follows the reference heading by means of the feed forward control operation, the side slip angle cancels the current component of the route's normal direction. The rate of turn relates to changes in ground speed (sum of current and ship speed) to maintain a constant radius. Additionally, reach is estimated from the reference heading and the feed forward control. Reach refers to the distance from the start position of the circular-leg. The validity of this proposed method was verified by simulation results.
1.
Heading 
1
Way-point Table 2 acc vel dec Ψe(s) = P ψ (s)(Δ fb (s) + Δo(s)) 46 
2

TCL TCL 45
Δψ R
3
Wheel Over the Point WOP 
6. 
